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#^ 2003/10/25 



- fe^^> 95% °}^SLS. =W*«\ 9X^ s P 2 

«>la.elS(«yhridi«ition)«CLa 343 (Carbon hexagonal 

plane) ^ ^#^o.s. -fr^ ^u)^^ «S|^$3 sl^^AS. 

* 7^7> 0.3370 M-^Bl ifl*]^ 0.3700t+iaTilE)s. ^q^ 

^ H7l7> 6 ^o]^-(^ 2.0 M-^l^)^- *iq^, l^qetf) (Aspect 

ratio: ^^©l/^^) 7 > 20 ©J^o] ^-fHJvfr M-eHH ^-fr^<>l 5^*1^ 30 
M-^l^ (nm) *}q^ ^-n-^" v+i^db g zz. »]^6)] ^tb 

1Nf-*M ^ ^-fH* M-ic^^ ^ a^^o] 5~3o q-i.Pl El ^ aj o.^- 
^^^] *fl2:SH*l ^7} ®±r <*}°}*1 , ^}7}^ aflat^ ^ ^ 

^lS^ofl OJ^a^ ^j^fe £ cls. A|^q. o]*> !£^cq AJ o.^ q 



LH.3^-8-] 



^ -g-ff-# M-^fe {ULTRA-FINE FIBROUS CARBON) 
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0020063639 Al , 

2003/10/25 

- **** 95% °l-*^a- tMWI Sife MSX] sp 2* M 

^(Hybridization) *«.oa ^ ^^ (Carbo n hexagQnal 

planed ^#^-o s ^ o. A> ^ ^ # ^^ S|1£ 

fe*****^ 7^7 r 0.3370 uf^lB] tflx)^ 0.3700^1 ^» x]^ 
4 ***| 37l7> ^ 6# <^ 2 .o (Aspect 
ratio: ^<>l/^)7 r 20o]*oi 4*** W^, *94**ol 5.0^)^ 
"1* SO.O^lBi (nm) ^ *, qt ^ ^ ^ ^ ^ 

[^^] ^ 

^-B-^- W-i^^ (Filamentous nano-carbon) , ^bfc i_)-i-5}-ol ^ (Carbon 
nanofiber or Graphite nanofiber) g #n H# o]^ We j t 

^ 4* n]^ ^^^3^ ^ 

* ^ € ^ t,« w w ^ 

£ UM soo^ **«*M*oa* w ^, ol7> x DlMp]B) o] 

4** ^» « t to***; n)^ 4 ,565,683) *R4 

^ ^(Hyperion Catalytic International Inc.) t *W * 



.2. 
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(0020063639 , 

^% 2003/10/25 

*)6flAi l-nj <Qg ^B§#I*2*ft 62-5000943) cf# tfdfc t+i^Mi ^ fi^e). ^ 

3^ M-ic^^ofl £ O.^ ^ flfl ^ H ^ 

SOOIE^A, 70051 A M *I «W|*M * W 50-800 m 2/ g 

f **W «X« (Boeh-n, Carbon, 11, 583 (1973), H. Murayama, T. Maeda, 

Nature,245, 791, Rodriguez, N.M. 1993. /. Mater. Res. 8 : 3233). 

io 

^^7l(NEC)^ °}o)*M M)7} feu^-H g ^ M ^ o]2fl 

(S.Iijima, Nature, 354, 56 (1991), S. Iijima.) ^JL ^ 
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#^ 2003/10/25 



^^fe^&SL ^€ -f* 5^, ^ tfcMM.te ^^o] o.4 
[^tfl^J-^-] ^^Jr 12 

- 5 n> ^^oj, cfl^H ^3^: ^A>» xl^ji ^ 2 (^igzp. 

2: ^ 6 %2,, Rodriguez, N.M. 1993. /. Mater. Res. 8: 

3233)1- ^1 xfl^-ofl M-^^ti^- tf* ^« ^ ^#0. ^ 

VIB ^3] ^t*5. Af-g-^ qJa^^ ^ ^i^! ^nfl^^S)) a] 
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#^ 2003/10/25 



[JL^ifl^W] ±\^3L 13 

^*4^«7> i^i, ^ ^ b\ 2\ AHs a7l# m^ og §H ^ 
-§--§-, <^1* ^ *l\d #5L^ JEIL (ITO tfl^| £ S ) * ^ 

* * £ * **Hf ^tf. ZLfi 7>^ « q o.^- 

^ ^^^o]^ 7 > H^O.^ ^-f^o] 100 1^*13 o]^ xmt^ 

71 ^ f a #71 #£JE» l^lflfc ^fc^S^ 7}^ ««W Hltfl 2^ ^ ^ 

€ ol^7> &£t}. ^^>7f 7H^# w\*= 100 

3*1 -uj-^ ^-8r ^^q-^l^S. ^Gj ^ 7H o}^ ^ ^ 
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10020063639 



"i^ Q*}-- 2003/10/25 



[^tfl^S.] *\^3L 14 

T^lf ^JLJSI ®o) ^l4i,-y ^ w]tfl - tifl ifl^^ ^tffl ^7>3. ^27} 7> 

W 5*4. 
[H^tfl-^-sj-s-] 15 

[^^] 33 

^-fJE aflol^ * 5L^Z)7)}^ *}7\ uj-i, s}-o] - o]-g-^ 

40 -63 %S\ ^* W^tfe xj]^ 
6, 159 f 538) o]* 4^0] ^«^> »cq ^^o,) <^ A> ^ ol 6> ^ ol fl 
4. ofluj^]^ J&JlAi ; Herringboneffi^^ 7 r £-4ii 40] 

# <>l-g-^ DOE Report, IEA Task 12: Metal Hidride and carbon 

for Hydrogen Storage 2001, Project No. C-3-Leader: Richard Chahine (Canada), 
Assessment of Hydrogen Storage on Different Carbon) ZLS^uf, -#7]£] juia^ ^ 7] 
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• 



10020063639 



#^ ^^>: 2003/10/25 



2flflo)^ ^» ^ ^ ^o] 3,0 iJls)jl ^ (<w R 

Stroebel et al. J. Power Sources, 84, (1999), 221). TgrdmicsH tf| ^| .s<£ 



[^tfl^^-] 17 
[^^] ^ 

^ 1 ^ 2o)lfe- lo)]Ai j^^. Al O.AJ- ^T^^ J7«-€fl^ ^ A > 

^l^tb ^Ml tfl^ 6-10 q-^l^o] A^^g. ^]u)^ aj 7fll g 

^-^ -fr*l*ral 9X^r ^-i- ^ Stb, ^A^nl^o)] uf^Vf 

^» ^<y-gr ^ ^4. 5E^ f ^^^^ ^7]^7} 0.3441 
M-icPl^, ^#H7l7> 4.1 M-v^jE^ ic^^ ^^^^ 2g6 ra2/g ^ ^ 

^ ^-H-^-ar <y^- ^# ^qji °zo.uj. 5~3o i+ic^m j±tf 33-*]^ 6-23 q-^ 

P]^ O)* Oj- - Ojcf. Aj-7]^ ^ A^ O.Aj- V+i^fe ^ ^ ^4 
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10020063639 



#^ 2003/10/25 



jes* ga. a**. *\)2,o\] +±oy 7} jg. 

[Ji^-SHW -^t^ 20 

m. «wm« ^4 *Mi£« ^ -.g-ofl^ tf38M ^ w 

°- 1 ~ 60 % . ^ »>»*l*Mte 1 30 **%7> W>^ W . ^ 

10*|a|**<H 30^)1^ % 4 ^ ^ W o] W€ 7> ^ # A>-g-3M ^ 



44-9 



10020063639 



2003/10/25 



*) 30051 o]# 550£ o] § > ^ tj^^I M 450JE o]^ 500 £ 

3 -gr^oflAi #=^o] 1^^% o]*> 7 > ^i^i^H v)^ ^ 

Aj^g- n}^- <£ £ S. XVs^e}^. ^ ^J^g-efl^ ^ 

°^ ^ W-^S «r€^ ^Alofl ^cf uJ-i^M- ^^ 7] 

^, ^ 7>i^ a]~§-^ a^ 4 002Eo)H 44] 520 £ ti>^ 

*| a^*] 450TE6JH 50051^ ^^JbflA) lAj^Ai 48 a] # jitj- b>^^ 7 ]^ 

1*1 30*4H 24*}# IsHH 32] Jitf fl>^*|.7lfe 2^| M€4 

I^tflAj-^] A^^Jr 21 

^]*>7)fe 3^7} 27HH 47fl ^--B-^ JES}- £^ ^S^sHr^ ^ 7 }^ 

♦ #"11 l^B] ZL*» ^ 0.5-30 seem cc^) J±tj- ^^7}^ l~i 0 

scan* 2E<3*>^ <g*H ^xfl 4 -frAj- q-2n*&» afl^t}-. o] 

°fl *»7>:&<*X] tiS] £-<^ 0-80 m %7\ n^^H, 4*1 300 

4995L Jitj- a>^«j-7lfe 350JEo{|Ai 4*] 490517} wH^^tf. ^3 x\ 




!0020063639 

^ 2003/10/25 

" W BW *°' W 25%^| 4 «« 7>i , 3 . 3sccm 

* ***** 8 go**) So) ^ 

1 300HB 4*4 ^ ^ ^fet WW*, 
^jf^ 22 

^10 3 *«« ^ ^ ^ 

*=>H** Wb^ S +t1*m. 4 ^h]*-^, 

*«M t| W . a* ^ « ^ Wi ^ ^ ^ 

£ a W 7Hfi(M, ***** ^ „ DeN0x-8-S) W 7)r!m 
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0020063639 • #3 «*: 2003/10/25 

[^tfl^j-s.] Ajig^j: 26 

[Ji^ifl-g-] 

M*(*M* ^a] 4/1)2] ol^ H ^ o.^. 

#D|f «* OKI*. Iron(III) nitrate nonahydrate 

Fe(N03) 3 .9H 2 0 = 404.00 (99%, Wako), mp 35-401C, d 1.684, sol. in water, ethanol, 
acetone) 29.0g*r ^ *a*>* *4q*(Nickel (II) nitrate hexahydrate 
Ni(N0 3 ) 2 .6H 2 0 = 290.79 (98%, Wako), mp 56.7'C, d 2.05, bp 137, sol. in 0.4 part 
water, in alcohol, Ni content 20.19% (Nickel Ni = 58.71) 5.0g « «4K> 200ml^ 
7>*H *««^m nlsalA) ^A^,] ^Mob No. 3050) 80g# 30 £. 

^^^)» 4^4 «*«a7l (Rotary Evaporator)* a>-§-^ ^^l80£ofl^ 40£e 
(Torr)^ S^A^ <Hfr* £ 2 *H fl^* ^q^o] JHfr^o^ 42 

ol = 10x2.5x1.5 / mmC^^) ) ofl ^ 4 5cm ^ ^ ^gpg 

^ «MI ^ 100sccm^E]*H ^^ ]400io)lAi gAm x^*^ 

tflS ^ ,fl 30 *tf H # ^ m * ^#7>-o, 100sccm# 

-WM M^fctf :20%) 48051o)H 1A)^> 4Hi*13« ^4 qsgo] ^ # o g 
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• 



0020063639 rtl . n 

2003/10/25 

^-71 #nfl 30mg# 4.5cm^ vfl^^- * lvi ^o§:&o) ^Jfofl ^ 

#*fl ^ A> ^ H ^ 100sccm( ^^ og: 2Q 

**l %)* Mli!A| ^*14955^H 2 ^ WSth ««« ^fl ^o,] oil 

**4 ^7>- 200scc m 25 ^%)» 4805^ 2 aR> * 

*9«H (5224 mg)^ uj-^^s. ^^cgq. 
[J^tfl^-s.] 28 

-S-fh* ^^150mgofl I5mg^ s.& ^, ^7}^}^ 

W «^ *|***| (Rigaku Geigerflex II (CuKa*. 40KV, 30mA, Stepwise 
Method) )♦ AV-g-^HsooiiAi 90°*}*^ ^ SJ^-fr 

°1**H fe^-H^ (d002 ) ^ ^ 37] (Lc002) # ^ ^ 16j) 

*WI»th SL« ^4: Hlo]E]( N2 BET)^ ^^d# ^ * *]« 
(Dubinin)*]^ 7])^ *)&&*\-& 9^ j£ l«fl ^E|^cf. 
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0020063639 rt1 , 

Q*}: 2003/10/25 

[je.^tfl^s.) ^l^JL 29 
[J±3*?Hn 33 

ife*^ 8&*| g ^^Efl# ^71 ^ 

*HH3(Jeol, JSM 6403F) $ **M8 (Jeolf JEM 200C x)^ w 

^ ^ ^ ^o, „ W:a fflt ww ^ Columnar 

structure)^ ^^oj* ^^o] tifl^jL o}- ^-fct+i^ 

^ 4* *\xjjL - ^^cf. 
fil^^W) ^iflA 30 

[J£3*fl-§-] 

#3-8- 320^ at*)* ^^pi^o^ js.^e1» <>l-g-*H a 

^ 3* 5007)]# 3]^^ #3*H * *1» 

#3^t^. #3^: ^^^r Jj* 18.2 nm» t+Ej-iflol 8-28 nm a>o]^1 75% 
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10020063639 



#^ 2003/10/25 



[Ji^tfl^s.] ^^wiJ: 31 

i-N-ifc 4) ^^h] (Aspect ratio)^ 30 <y. ^ 

^"71 ^Hl io, H ^/t^ (4/1) o^ c].g.^ H ^ ^ 

^ 30mg^r 4.5cm^ tfl^ *]?d ^^4) ^^ofl ^ # 

Dfl A ^ *>**H ^7f- 100sccm(^S-<3- 20 ^ 

3 ft)* 4805^ «€*|3* ^ Dfl ^H] ofl^^ 

^^ 7 >^ 200sccm 25 *))*}%)» Aj^o^H 2^ 

» 4i^^(4380 mg)^ Aj^- ^S^cf. 

[^^^J-s-] 34 
[^^] 33 

* ]Sl ® M-ic^ 150mgofl 15mg^ ^3^g- =8 7 )-«- ^, B^H^M) 

%A <*!^d (Rigaku Geigerf lex II (CuKa|£, 40KV, 30mA, Stepwise 

Method) )» 90°*>3<>] ^Kn, ^ S}:gAj o_ 
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:0020063639 



#^ «J*>: 2003/10/25 



^Mf^M^CAi^q ^71^ ^ ^S-fh <£*L etfljfl^A}, 1983^)^ 
•1**H (do 02 ) ^ *IM 37) (Lc002) » S. H 

SEtt ^db wlo]E^(N 2 BED^iLS. ^^-i: ^ ^ o]» 
(Dubinin)^^.^ w]^^* qx\ je. 1^1 ^s)^>^^. 

[Ji^ifl'iWH ^^S. 36 

^4R§^ sg-ff. 10.4 nm» q-Bfifl^cf. 
[^tflAj-^-s.] ^^^^ 37 

M-^xfl^ i^EH) (Aspect ratio)^ 30 <£ ^ 

[Ji^iJUftN-] Ai^ais: 39 

^-7) loflAi afl^ ^^= ti ] ( 4/1) ^ ^^Bfl# O]^.^ 

^lSAl A>-g-^. ^3g S » A}-g-sH £^7>i lOOsccmC^^-^ 203]^ 



0020063639 #^ 2003/10/25 

^7}+ 200sccm (^i-g-tf 25 -g*]480:E4H 2*m hV-§-» 

4^^(4380 mg)^ ift^if *11^5}$tc?-. 

^SiS; ^^I50ragofl i5mg^ ^e)^ ^ 7 >^- ^, a) 7 pfA}-^ 

*S W 4)^d (Rigaku Geigerf lex II (CuKa^, 40KV, 30mA, Stepwise 

Method) m A>-g-3H5°^H 90°77}x)2) ^JL, S^^-g- 

+7)± * *|, ^^^4, M§ 1983^)^- 

^T^4^^ ^#7^ (d 00 2)^ S7l (LC002) • i 16f| 

*-^H&4. £t Sdfc. w]o]El(N 2 BET)^ ^gr^Si-i- ^p-tb °]» ^Ml\l 

dl^-smw ^si-s: 42 
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:0020063639 



#^ 2003/10/25 



^ifl^ (Aspect ratio)^ 30 °1#<3# <£ ^ 



[^tfl^-sj-s.] ^^jg. 45 

^71 ^A]cfl icflAi aj/qst f^a] (4/1)3 tg~g-#*fl# 

M-lc^ ^S-g- ^ofl30rog^r 4.5cm^ ifl^-i- ^nfl 

A>-g-^j- ^Jgs.» A>-g-*H ^ 7 }>i lOOsccmC^i-g-^ 20313 

%)# 480£oflAi 4X\& ^^e)# 2 ^ ^^cf. ^ufl ^-oj] ofl^a). 

"r^l ^7}^ 200sccm (^4-g-<£ 25 *«2j%)» *B^a| 480^^1^ 2*1 # 

♦ <8"SH ^3^ (4380 mg)^ ^-fH& 
[^rfl^J-^-] ^t^s 46 
[^3^] 33 
Ui3*fl-g-] 

^l^^r ^-fH& M-iclt4xl50mgol] 15mg^ €e}^§- ^7]-^ ^, e) 7 >^-a>^1 

^ (Rigaku Geigerflex II (CuKa^, 40KV, 30mA, Stepwise 

Method) )♦ A^sl-o^oo^ 90 o 7>^l^ J^-g- ^M*). a^^-g- ^-t}JL, ^ 



0020063639 ftl , 

2003/10/25 

* *1**H (d002) ^ ^ 37l (Lc002) # ^ i 

41 ^^flSW. 5E« ^ «HEHN 2 BET)* 03. ^ ^ o]# ^ ti]ld 

(Dubinin)^ JL3. Tj)^ ^ 5 iofl ^Hj^tf. 

[Ji^tf^] 51 

<5M ^A H ] ^ afl^ 4/l) ^ ol ^. H 

^ n H30mg^ 4.5cm^ ^ 4<g«£) ?:ftJf«| ^ 

^ ^7>- jJOOscon 25 ^ %)# A^, 430£o)]Ai ^ 

^39*) (1350 mg )^ ^o.^. *a.*F«tK 
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0020063639 rtl . 

^ 2003/10/25 

U^tflAj-ig-ja.] 52 

** W ^ JJ«*4 (Rigaku Geigerflex II (CuKalt, 40KV, 30mA, Stepwise 
Method) )» A>-g.*H5°°lH 90°^o) s^^g. ^>j7, ^ 3)^* 

~ 71 ^ * + . «* ^^4, **. 1983*)^ 

•1**H ^^-^ ( d002 ) 4 37] (Lc002) # 5 H 

M^xfl&t}. £t 4db alolEl(N 2 BET)^ ia TO * *1* -H ]ld 

(Dubinin)*} 7?]#t* ali^^-g- ^a] S icfl ^^^^ 
L&3gifl-5WH 57 

*7l icflAi a,]^ €AM (4/1)s) ^ #Dfl# o] ^^ 

^ A> ^^ W4 **7>i lOOsccmC^^^oj. 20 ^ 

^ ^^7f- 200sccm 25 ^13905^ 1^ 

<8*H (1050 mg)S] ^-fj-Aj- x4^^ # ^S^tf. 
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#^ 2003/10/25 



i4^^:db.l50mg^ 15mg^ &^ ^, eJ 7 >^-a>^| 

^ ^ (Rigaku Geigerflex II (CuKa^, 40KV, 30mA, Stepwise 

Method) )# AV-g-^oteoojH 90° 3}^^- ^-^ 

^#^*3li(.SLS.BM .^71^. ^ *), ^rd^*-, ^ etfl^^A>, Mf 1983^)^ 
ol-g-*H ^^^o^ £#7^ ( d00 2) 37] (Lc002) ^ K ^ 

5Etb ^ w]o]h](n 2 BED^ilS. ^-^-a-i- o]§ 
(Dubinin)*} A3, ^l^]:^- ^a] 5. 1^1] 

[Ji^WiH *}i£*]jr 60 

^-fM3 ^-B-^^ 21.7 nm« ^tfl^cf. 
[Ji^tfl^^-] aj^^ 63 

Aj. 7 ] 16fl^ (4/1)5} ^^fl-i. o].g.^ AJ o.^- 

^-8" # D fl30mg-§- 4.5cm^ ^fl^^r ^Jfofl ^z}-^ ^ ^ n J) 

A>-g-^c^ ^3}- «-o} ^^-7>i 100sccm(^^<a- 20*fl* 
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• 



10020063639 



2003/10/25 



^ -'^ 7 >- 200sccm (^-g-^ 25 313%)» ^*)3505L°1H 2*}?} 

4^ (480 mg)2j /S-fHa- ^l^^rf. 

«■ q^tf ^^^1 (Rigaku Geigerflex II (CuKa*. 40KV, 30mA, Stepwise 
Method) )# A}-g-SH5°^H 90°>7>^^ ^J^^ s)^^ 
^^S^CS^eH ^71^ ^- *|, h}-^o. ) ^ e tfi^^A>, I983\i)* 
<=>]-§-*H ^h*^^ (d 00 2) ^- 37) (Lc002) « S 

M-^H&i}. Stb lldb *HeKN 2 BED^JLiS. -f^Kd* ^ o)m. 
(Dubinin)-*] 7)1^ wlS^-i- «H ^ ^ ^e)*].^ 

2^ ^-fj-o} ^-B-^^ ^ 14>4 1}^%^. 
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% 0 4*h 2003/10/25 



[Ji^rfl^^-I ^^SL 69 



#7) I6j|^ ^^1(4/1)^ ^^pJ)# 0 }-g-* H q o.^- 

aflSA] A># ^ H ^^-7>- 100sccm(^^^ 203H 

»)* 4802E4H 2*1 «8«hSA4. «€* ^1 f^**)- ^ 

^ ^^-7>i 200sccm 50 ^^OJE^IH 2 aRV ti>-§-» 

3*H (3620 mg)^ ^a^SUcf. 

[Ji^tflAj-^s.] ^ig^s 70 

*fl2^r M-ic^l50mg^ 15rag^ %7}i& s^H^ 

W «^ j^**) (Rigaku Qeigerflex II (CuKaSI, 40KV, 30mA, Stepwise 
Method) )» ^1~g-^o^ 5 o6qA) 90°^]^ a^^-g. ^j7, ^ S^^M- 
^Ir^M^C^EW -71^. ^ *), ^tf-fr. W 1983-D^ 
•1**M WW (do 02 ) 4 37) (Lc002) » i ioj, 

^Ej-xfl^cj-. £ « ^ ti)olE](N 2 BET) 1^5. ^fr^* ^ ^ o] # 
(Dubinin)^] o.S. Tfl^ alS^*}^ ^a] £ le )] ^s)^cf. 
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10020063639 



^ H*>: 2003/10/25 



[J±3*fl#WJ q^s. 72 

13.7 nm» M-^tfl$t}. 

[Ji^tfl^-^a-] ^#3L 75 

#7) ^li ld(A| ^^nfl* *l-g-*M 

i-f^fe *)]2:-g- #*fl30mg# 4.5cra^ tfl^ f^ofl ^ #nfl 

200sccm (^&<3- 0 *fl*|%)* ^^43 03E o,l^ 2 aR> «>-§-l- 

(1820 mg)^ ^-H-^- *0SS}$4. 

M **t 4444) (Rigaku Geigerflex II (CuK 40KV, 30mA, Stepwise 

Method) )# A>-g-^ 5 ooj|A-l 90°77}x\9) ^^aj^. ^}ji t ^ s\^-&. 
^aMHJCS-.SLEW -71^ * ^ ^tf*. ^ ^g, 1983*1)* 
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:0020063639 



#^ H*}: 2003/10/25 



•1**H fhM"^^ WW (d 002 ) 4 371 (Lc002) « K iofl 



h] <^]^(N 2 BET)^ OLS ^^-i- ^ * o]s. -tqvj 
(Dubinin)^ cls. ^a^j. t,}^^ s l0 |j ^ej^tj. 

[A^tfl^-^J a]^^ 78 

« *W (3/2)^ iHHi^fl* ol-g-*M ^tfi ;fe-g- #nfl» ^ 2 ^7l 

«fl ««■ ^a}-^ (K1JR% ironClH) nitrate nonahydrate Fe(N0 3 ) 3 - 9H 2 0 = 

404.00 (99%, Wako), mp 35~40t:, d 1.684, sol in water, ethanol, acetone) 22. Og*}- 

Sl-fr ^3AH **M*(Nickel (II) nitrate hexahydrate Ni (N0 3 ) 2 - 6H 2 0 = 290.79 
(98%, Wako), mp 56.7T:, d 2.05, bp 137, sol in 0.4 part water, in alcohol, Ni 
content 20.19% (Nickel Ni = 58.71)) 9.9g# 2 00ml «7>^ -g-«flA]^ ^, 

nlSHlAl ^-^-AHl 7>^^(MS No.3050) 80g^r 37]-*H 3 0^-?_> a^*H ^*r£i=r 
• ^71 «^o s ^ 444 ^ 

^#^7] (Rotary Evaporator)* A r -8-*H ^^ 80:£o] ]^ 40 ^s (Torr)^\ 2^o S ^ 
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!0020063639 



#3 H*}: 2003/10/25 



^^"€4 ^M^O] ^-AVSl^^l ^l-^}^ *\)^}%tt. 



(ft-mm.) ^ 4.5cm^ vfl^* ^cg^-o g oj^oj^l ^3gs.o} 

^ ^7]* 100cc/min*B} ^ 400£°1]^ 5*1 # *>SM)5j*M ^-i-^ <£4i 

^# ^7l« -H-xl^ ^ ^7}^ ^7}+ lOOsccm* Af-g-^ (^^.oj- 

: 20%) 4805L4H 4H}*)3* €4 £ 

1=1-. *||^ #pfl^ 41 *H W ^7H^ ^fo s ^z^Al^l jjt 

2 -ihii* "S-S-^W^ lOOsccm^- £e)^ 30^-^> ^sj- (S^^rSj-) 

^•7) aflaE: 30mg# 4.5cm^ ifl^^- *1^ #^o)l ^, 

- D fl A >^ *>**H Wfci 100sccra(^ *tf 20 

m ^^480S.oflAi 2 aR> «^*]b)# ^^t)-. ^nfl ^ ^ 

** 3 * ^^-7>^ 200sccm (^-g-<£ 25 *fl3%)» *S^^ 4805^ 2*1*}- a> 

•§-» <«*H dL^^= (3024 mg)^ aj o..# q-^^s. ^^.^ 



«■ *4M*<>1 ^a>^ 7}^^ 4344 J±H (^o) x ^ xS o] = 10x2.5x1.5 / 



mm 
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:0020063639 



2003/10/25 



[^'HWl" *\^SL 83 

*\}2i& M-ic^l50mgofl 15mg^ ^e)^-gr ^7>*V ^i, i^H^MI 

(Rigaku Geigerflex II (CuKa^ 40KV, 30mA, Stepwise 
Method) )# *}-§-^H5°^H 90° J^^i-g: 

«*#*WaC*£.m ^71 ^ ^ 7), tf^-fr. etfl^^A>, "^tJ, 1983^)^- 

^^W^ (do 02 ) ^ 3.7) (Lc002)» ^-*H S 10 j) 

(Dubinin)^] 7^*1- u]^Tg^^- ^a] 5. i6jj ^B]^rf. 

^ ^-H- 5007)11- ^3*H ^3*H 4- °1» 

^§*>£t}. -a-fr^l ^-g- 23.4 nm» t+mWH 10 - 25 nm A>o]ofl 

75% oj^ol ^^^-Ji ^1 mo.^. q-^ ^oj| 0)53^ 
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•0020063639 . . M , 

^ Q*}: 2003/10/25 

[ja.^rfl^H^] ^fBis 88 

*H tfetf* #pfl# <^ ^ (N . ckei 

(ID nitrate hexahydrate Ni(N0 3 ) 2 - 6H 2 0 = 290.79 (98%, Wako), mp 56.7^, d 2.05, 
bp 137, sol. in 0.4 part water, in alcohol, Ni content 20.19% (Nickel Ni = 
58.71)) 25.0g-§- 20<tol«7>*M ^ M ^ 

No. 3050) 80g# «*«H M ^ ^ W ^. ^ ^SLsL ^ ^ 

W WW MM** 444 (Rotary Evaporator)# A ^ 

^)80^ H 40M (Torr)^ ^ *»H <W ^ 

o^j ^Ht W *,]^<^. ^ ^ 

HJE («ol x * x aol = 10x2 5xl 5 ; ^ } ^ ^ 4 ^ ^ 

^1450*^1 5^ ***M«M o^c^ ^ 

7> -^ ^^ 7> - 100sccm ^ *>**M C4^*tf : 20%) 4805L4M 1Am # 

WW **** * 2 ^ *** W**7^ lOQscc* « 



44-28 



:0020063639 



#^ Q*}: 2003/10/25 



[ja^tfi^s.] ^^J: 89 

[^^^Hrl ^^^s 90 

#7] 30mg-& 4.5cm^ ^Tjofofl ^ 

#Ufl A >*^ *>**M -NW* W| ^7}± 100sccm(^*tt 20 

*W ^ 7 }^ 200sccm (^£-<£- 25 *fl*}%)» 4805L4H 2 aR> «> 

-§-» *8"&H (320 mg)^ M-^^dL* 

M-^^150mgofl 15mgSl a$ ^ej^i- ^7}^ g^BU^] 
*<8 «■ *)^? *|«**| (Rigaku Geigerflex II (CuK*^, 40KV. 30mA, Stepwise 
Method) )* A>^).^5 0 ^Ai 90°*M^ S^-*^ ^>J2, ^ s}^^ 

i7l.fi. * et)) ^^ K Mf 1983*)* 

«MS| (doo 2 ) ^ 37] (Lc002) ♦ x icfl 
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#^ 2003/10/25 



^ «HeKn 2 BED^iLiS- ^g^-fr ^ on- -til^ 
(Dubinin)^ ?fl*rfr «lS^3-§: 5. ibj| ^gJ^^ 
[Jt^tfl<J-^.] ^fi£J: 93 

u)B| ^-H- 5007fl» 33* ^3«M * o]^ sg^-cr) 

^f3*r5W. ^r3tr ^-B-^ ^-B-^^ 29.0nm» M-E^fl^x}. 

[J±3^%^-] ^^Jr 96 

€*r q^(€/M^ 4/1)^ ^^pfl# °]&t>}*\ M-ic^ 

#»H» *fl2,*>7l S^3A^ ^a>^ Iron(III) nitrate 

nonahydrate Fe(N0 3 ) 3 - 9H2O = 404.00 (99%, Wako) , mp 35~40£, d 1.684, sol. in 
water, ethanol , acetone) 29.0gif s^Ml ^-St^^I (Nickel (II) nitrate 
hexahydrate Ni (N0 3 ) 2 - 6H 2 0 = 290.79 (98%, Wako), mp 56.7*C, d 2.05, bp 137, sol 
in 0.4 part water, in alcohol, Ni content 20.19% (Nickel Ni = 58.71)) 5.0g* ^ 
200ml $7}^ -g-SflA]^ ^ %#o] v%v\x] <£ 2.^ -%-■&} o)el$. ^K^Hje 

( A l^ 1 Ammonium hydrocarbonate; NH4HC03 , Junsei^M])* $7}*]%^. *|)2:tr 
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•0020063639 
#3 ^^f: 2003/10/25 

1 8^> to* 4*44 ^ ( ^o lx ^ o] . 1Qx2 5xl 5 / 

aim (*Bfft) ) ofl ^> * 4>5cm ^ ^ ^ _^ 

-11 ^ *7l» 100cc/min MM -8*|400£4M 5 aR> ^M^* H ^-t^ # 

-1* * ^ »^ Wi 100sccm ^ . 2Q%) ^ 

SUM 20 ,)^ w ^ ^ ^ ^ ^ 

[H^tfl^J-^-] 97 

*7l 30mg# 4.5cm^ ifl** ^ 4j<g^ ^^Lofl ^ 

« %>* MM 44 540^^ 2Al?i WfltK w ^ ^ ^ 

€€4 ^ «^ 200scc m C-fcMfrtf 25 ^ 
<«*M (1410 mg)£] t^«*» 
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QA' 2003/10/25 



[Ji^ifl-iHHH *\^$L 99 

^Stb ^-fMJ- q-ic^fe ^ tilo]Hl(N 2 BED'S ilS. ^tb * °]« 

(Dubinin)^ A^. Tfl^tr qx\ & ^sj^cf. 

^ S ^ V M-^fes] S3] ^ ^ o.^tfl^ o a v 7] o^^ H) ^tfl - A> ^ ^ 

*r«*13(Jeol, JSM 6403F) ^ ^aj-tg ^> ( Jeol m 20 0CX)^ 

^ t*li *WSL 9X^ T^CtHI ^, Columnar 

structure)^ ^^0.5. i£d^ ^-z^^ o| Bfl^^jL oi^ E^q-i^f- 
«sKr tf^ °X9X^. 

[i^tfl^-^] 101 
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#^ 2003/10/25 



-8*3^ ^ 140.3 mn» ^tfl^cf. m.^ <$&%o) 
300nm» ^fe ^-fi-JE. £-5ES|-JL ^ &£r}. 

[Ji^W^-l 103 

[Ji^ifl-g-] 

#7] H]J76|]16|)A-1 aj)^ ^/q^ (4/1)sl ^ #pm o]^-^ Mo.s£ 

%) - *^^ A 1 4805^ 2 Al^ ^^S]» ^nfl #6fl 6)1^^31)- ^ 

^3 200sccm 50 *fl*|%)* -S*]43WE<M 2*1 # ti_V-§-^ 

[Ji^tfl-iHHH 105 

#7) alscjl W ^/u^ ^^ti] (4/1)0} ol-g.^ ^^jjj. 

^-8" 30mg# 4.5cm^ tfl^^- a^^oj ^#«ofl ^Hg. ^ 
ofl ^a) Af-g-^ 4*g S * A> _g_* H ^ 7> ^ loOsccmC^^-^ 20*fl 

4^ ^7>^ 200sccm C^£<# 50 ^]^%)« aJ*16003E<M iA|# i£-g- 

♦ *g*H (1620 mg) ^ ufic^S ^S^cf. 
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#^ <i3*>: 2003/10/25 



[J^tfl^-iL] 106 
[^^] ^ 

(Dubinin)^ £.3. 7fl#^ ^1 i lofl ^e^^t}. 

[^tfl^^-] ^^J: 108 

164.4nm» 4^ifl^cf. ^^o] 3 00nm °1 

[£-3^^] ^^Jr 111 

71 aliaoj] i^Ai ^/-q^ ^al(4/i)^ ^-^.g. o]-g-^ ^ o.^. 

30mg-i: 4.5cm^ ^ f^^M) ^, ^b]] 

^ 1SA] -r<M A >-§-*H 4^ W^J ^7}± 100sccm(^^^<3- 20^1^ 

^ ^7}± 200sccm 50 3]3%)«- ^e]^ ^^ ]680£ol]Ai 1aRV 

^3^ (330 mg)^ 14^^* *)]^<5}-cgnf. ^ A] 

*M ^t!: ^-B-^- M-i^-d^ ^6\) aj^^ Q± 7} 



10020063639 



#3 SJ*>: 2003/10/25 



3a#-ir ^ 4}<9«4| ^ 7 > ofl^^l 7> ^cq Ma 

UL^tfUJ-W-] *\^3L 112 

[Ji^^l 33 

Di31-fl-8-] 

\i (Dubinin)^) Xl^^r «la^3* s ^ ^^§>^xi)-. 
[Ji^^l 33 

*flStb ^ 130. 8nm* ^xfl^rf. , ^-fr^l 300nm°l^- 

[.e.3^-§-] 

6/4)1- a>-§-«H ^nflsomg^. 4 .5cm^ xfl3^§: q<$&4\ 3^ #nfl 

^fl^Al Aj-g-tt <*)-g-*H +^<% ^ 7 }^ l00sccm(^^<y- 203)3 
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10020063639 



#^ 2003/10/25 



^ ^7}^ 200sccm (^g-<£ 50 £b]^ <%4i\6Q0SL«H*\ iX\# tiV-g-^ 

*g*H (940 mg)^ ^-fi-# uj-i^^l- ^S^t}. 

DL3*fl#^l ^tt}Jr 119 

*5fc* -3-fr3£ 220.5nm« ^ifl^cf. ^ , aj 0.^0) 3 00nm<>]# 

[^cfl-^-^] ^if^J: 122 

U£3^-§-] 

^ ^<LsL ^ A>-g-^H #«fl 30mg* 4.5cm 

^ ±S * lOOsccmC^r^-y- 20^1^ *s)^Ai 480-E^H ^ 

43.33. Aj-ofl ofl^^ ^7]-^ 200sccm (^£<3- 

50 ^^l600i<^lAi ia]# tg^o) (940^)3 



44-36 



10020063639 



M 2003/10/25 



[^tfl^s.] ^jt^J: 124 

*HStr q-fr*] ^-g- 180.7nm» Jl*] , $%.7$o] 300nm<>l# 

[Ji^tflW^-J ^ig^j: 127 

. -a-fi-s- M-^^i* >oa*i-7i ^-§-^ €4 m^c^/m 

^■g- ^€ (K*14R, Iron(III) nitrate nonahydrate Fe(N0 3 ) 3 - 9H 2 0= 

404.00 (99%, Wako), mp 35-401D, d 1.684, sol. in water, ethanol , acetone) 29. Og 
4 ^3A>^1 if (Nickel (II) nitrate hexahydrate Ni (N0 3 ) 2 - 6H 2 0 = 290.79 

(98%, Wako), mp 56.7"C, d 2.05, bp 137, sol in 0.4 part water, in alcohol, Ni 
content 20.19% (Nickel Ni = 58.71)) 5.0g^ <§HHr 200ml $7>«H -g-SflAl^ aj 
±. «1 olEls ^3tr 300m2/g# M-^ifl^ ^^f* 80g 37>*H 30^- 

^l^^l (Rotary Evaporator)* *l~g-*H ^*]80JE°lH 40S = 
(Torr)s] ^^3)- ^^M-l^o] ^sjc^^l ^nfl-i- 

^2:^4. *fl^tr -71-g-M llOmg^: ^<M^ i^e (*J 
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• 



10020063639 



#^ 2003/10/25 



0 lx^xa°] = 10x2.5x1.5 / mm (fl-M) ) oj| ^ 4 . 5cm <>j ^ 

0l ^^ ^ *#7>^ ^^ 7 >^ lOOsccm* A)**H 

20%) 600JE?1H 2 a^> *g*H ^eOOJEofl^ 2^ ^ 

*H ±^ (2856 mg)S] M-^^^l- ^^t}. 

[^tfl^-S-] 128 

*flS1r ^ w]o lE )(N 2 BED^S ^ ^ o] # 

(Dubinin)^ Tfl^ wlS^-i- 5. iofl ^b^o^ 
Ui^tf^] ^t^J: 129 

H**^ a*| g 4HM§« ^7] fl*H, JiMI ^>i§ g 
*r^*13(Jeol, JSM 6403F) Wsm. uf^^ ^-B-^^ofl 

Herringbone structure; Rodriguez, N.M. 1993. J. Mater. Res. 8: 3233) 3>J 
ic^wfirfe cf^. ^ # oj- - oj,^ 
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20020063639 ^ 2003/10/25 

130 

^ ^ -8+ 50071] # 4*tfM a^-g- * °1« 

^*flt|-. ^ 104.5 nm» i^i^H 8 o~i 50 nm a>o H1 

60% <>UM ^ ^ ^ ^ OJ# ^ ^ 

-a-fr^ 3*71- «m -jmis ^ - 

[^.^tfl^s.] Ai^His 133 
[J±3^-g-] 

€ 4/1)3 1HHt^» o]^ H q-^^ #pfl# ^ 

^3A r * ^a V€ (K*^ ironClH) nitrate nonahydrate F e (N0 3 ) 3 - 9H 2 0= 
404.00 (99%, Wako), mp 35-4013, d 1.684, sol. in water, ethanol, acetone) 29.0g 
4 ^SAW **M*(Nictel (II) nitrate hexahydrate Ni (N0 3 ) 2 - 6H 2 0 = 290.79 
(98%, ffako), mp 56.7t, d 2.05, bp 137, sol in 0.4 part water, in alcohol, Ni 
content 20.19% (Nickel Ni = 58.71)) 5.0g# 200tal«7 r *H # 
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120020063639 



^ Q*}-- 2003/10/25 



£*k% g ^q*B^ £^3*1* ^^2:71 (Rotary Evaporator) 

♦ *>-8-«H ^^l80£^lAi 40SS. (Torr)^| ^.£.5. ^aV^sJ. ^aj. 

€ HOmg-i: J±s(£ol x ^xQ*>] = 10x2.5x1.5 / ram (fl-M) ) *fl 

^-^"H: ^ 4.5cm^ ifl^* *|yi ^^^S. ^S.^ ^Jl ^ 

#7>^ ^7>i lOOsccm^- *l-§-*M (^^g-<£ : 20%) 600£^1^ 2*m 
*8«H ^*|600£<*IH 2A]^> tiV-§-» ^*}o} ^^(2856 rag)^ M-^^* *{| 

[^cfl^J-^-] ^f^s: 134 

^]2tb -g-frtf Q± «] o] b) (N 2 BET)^JL5. ^^-Al^- zp.^j. ^. 0 -| # 

(Dubinin)*] ^.S. ^l^tr «la^3-§- «W S. 

[^tflAj-Sj-S.] Al^jr 135 

*>^*l^(Jeol, JSM 6403F) *\)^& <*J-fi-^ ^ 
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# 




120020063639 



#^ 2003/10/25 



Herringbone structure; Rodriguez, N.M. 1993. /. Mater. Res. 8: 3233) g.*\ ff-dbM- 



3c#wsH; tfe ^jl <g - ^^cf. 

[i^tfl^s.] ^^jr i3 6 

^ 5007fl» * <>]« 

**«t-«th #^tb 41 -fr** 88.9 nm» M-eHH 80 ~-i 50 m A>o]ofl 

60% *UW fciffca a^o_^ ^± ^ojc. oj- - ufv^o] 

LsL^tf^-J 137 

^* M-^^ ^^^^Hl (Aspect ratio)^ 10 °]#<3-gr cq. + 
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120020063639 



°Jt>}: 2003/10/25 



[^tfl^-EL] q^g. 139 

5 -30 M-icnlBj^ <g^ € X]U]71 ^ ^-fp^ M-i^^ ^ II ^127> 7>^ 

*33, €* r sr ^]7fl ^ -§--§-01 7>^h, i}o}7H ^a^x|, 

■fr7]W&%~%*i\ ^pfl ^i, p|)^ J)** £ g.^, DeNQx, DeSOx^ 7.fljLsL 

i^ -s-fMj- m^^** 9X°\, ^a-^o] 95 oi>£, (2) -g-a- 

5-30 nm, (3) ^l^HM] (^-fHHAg-fr^ )7> 20 o]# (3) >g-f>-o} ^ «.ofl ^ 
M-i^Ff-*^ ^ ?fc ^ (4) ^ o. # 

^-%2]-^ (Carbon hexagonal plane)^ afl^o] ^-fi-^ wj-^o)) tfl^ ajz}- 10 
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#^ 13*1-: 2003/10/25 



€(Fe), *Blw^l(Mo)^r S^fls. a>-§-*H , ^# 5=*r h] 

d lBl^(BET)-9.S wla^^ 100m 2 /g^l-ar>» 7>^1-^^ A>-§-*>o} 

0.1- 60 ^ %S. T$*m ^, -ttil- 5^%^ 40*113% ^-B-tb ^dL, ^ ^ 
3 ^7V^# Af-g-isH ^*]300 ~ 550 £ ^rJ£<HH ^ 

•fr^S.^. Aj-s^ ^ cjs. ^71-5^1 ^%oflA^ 40^^%7f ^--B-^ Zldh, ^ > ^ Jg-O] 
^^-i-i: *1~8-*H ^ 4005E.«fl>H 5205L°1] a) lAl^oflAi 48a]^> ^o> 1 

^HH 32) €^ ^ £^ M3g*h°3. ^Aj^ ^ vj-i^dk 

[^tflAj-^-S.] ig^ig. 4 

[^3^] 33 
[l±3^-§-] 

, <>H]€€, Hit ^±^7} 27fl^Ai 67)1 is}- EL^ -i-XS^^^ 




20020063639 - _ 

#3 2003/10/25 

^ 7 >-» ^ m ^ ^ ^ 0.5^ 30 seem <** ^ # £<g 

*! *** 0-80 %S] W7W=a » A> ^ H ^ ^ 30()£ol]Ai 4g9£ 

+fe I ^ 0.1 / 0.9 - 0.95 / 0.05SJ ^o] , 5^=3 % 

^ ^ I ia^JM 0.05 / 0.95 - 0.95 / 0.05^ 

«4 ^ u)^ / ^ m Wi Q , / Q g _ Q g ; Q ^ ^ 
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^ 2003/10/25 



[Alflg] 



WW! 

0001 

2002.10.16 

ULTRA-FINE FIBROUS CARBON 
1-2002-034011-1 



Y00N,SE0NG HO 

590805-1109628 

305-805 

KR 



152-1 ¥31 0H§ 10 8§ 1402s 



JUNG, HAN Gl 
610928-1552519 
500-766 

KR 

m=? 

m$\m HI422S2I ^§0|| S\m §?!, XII 605 °l ^§0|| £| 

u±m (oi) 



^HF31^0H^e 102§1708S 



20 
17 
0 
6 



9 

m 



39,000 €! 

57,800 B 

0 S! 

301,000 B 
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063639 ^§=j ejjh 2003/10/25 



[t^ll 397,800 m 

119,340 €! 

[S¥A)W] 1. }|Efi}^A)f|[Ah£jX^Ite M^]_1g 2.3|EHI¥A]mSSil 
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1063639 



#^ 2003/10/25 



- 3r^€*r 95% <^|^S. l-^iM fe^^>o) sp2 ^>o]y.el- 

(Hybridization) $43 €^*r3 +*hM (Carbon hexagonal planed *|*#o.3. 

*§-8€ -fW-fc o.s ^^^^ 

0.3370 q-^lEl xfl^m 0.3700 a7l7> g 

^ 2.0 ) o]^ 6jJ^ H «] (Aspect ratiQ . ^^ol/^^) 7 > 20ol^oi 

M"^^ -8+28 ol 5 M-ic n]B) c-|^ 30 l^p]^ (nm) pjnKg. *}q- q^ 

^ - 11 *«* *M4. ttfe 41-8-* q-ic^-M « ? a^o.^o] 5 ~ 

tb #*fl^ g ^^ofl o^^nj- tg^s)^ 3 61 o]* } £ 

q-i^db * zl ^l^o,] tj)^ ^^.03. -tt^j^juq. W . 

£ 1 
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063639 



#^ 2003/10/25 



^1 ^tH£ M-i^dL ^llS^ {ULTRA-FINE FIBROUS CARBON} 
5^2^- ^)<t)l°\} £)n *\)^ ^-fr-tf ji^^ ^>^n]^ 

a. i£^€*r 95% °}-#<LsL ^^o] $X$r Bl-i^^o] sp2 

(Hybridization) ^^-o.S ^db^*r3 ^^(Carbon he xagonal plane)^ *\^o_S. 

^£ ^<£4 ^^5]^^ ^^^^ 7lEl7> 

0.3370 M-^lE] ifl^l^ 0.3700 ^u)^ e^o^o} r^j. 6 %o]J g 

^ 2.0 M-i^) o)#& x)ijv) t ofl^EB) (Aspect ratio: ^-R-zH/^ o.^ )7> 20°l# , y 
^•B- A J-i- M-EHM .^-S-^-B-^ol 5.0 M-^n]^ o]^- 30.0 („„) M*. 



063639 #^ 2003/10/25 
<8> Hfl^7l# 

<9> (Filamentous nano-carbon) , M-i^o]^ (Carbon nanofiber or 

Graphite nanofiber) ^^-Ic^tL ^ ^t.fl» o]-g-^)- tf^oj 

# ^ tM^] #nfl» A>-g-SH 540 £ ifl*l 800 £S] -££0^ |^^g]fog 
*? -S-M 3*1 7> 1 Plasty ol ^ ^» <2*r ig-fr ^S^tf; n]i?j}*| 

4,565,683) a* n]^ SH*)]^ *1eH]a^ ^(Hyperion Catalytic 

International Inc.) ^4^1 (<*» <|3£- ^Bfl<ftiffi» 62-5000943) <M tj- 

*H -8*3 ifl^-ofl #w.o} ^ 3^ 5 M-^n]^)# X|v} 8 xflx}- 

15 # ^£S. ^-n-^ 10 ifl^]^ 15 #iM-ic**L» w> & 

i^lAi 700 £ *}o}*] ^S.6\)A\ ^^sfl^a} s^^o] 50 - 800 m2/gS] ig^i^M 

^fBi £ ^M-ic^ol^^ ^laofl 4 «M ^"Stb a>oj^. (Boehm, 
Carbon, 11, 583 (1973), H. Murayama, T. Maeda, Nature, 245, 791, Rodriguez, N.M. 1993. /. 
Mater. Res. 8: 3233) ). 

1J£-37](NEC)^ o]ol^p> M]7} E^q-^-y * ^ afla^ ^str °l2fl S.Iijima, 
Nature, 354, 56 (1991), S. Iijima, mdfci+ii-fteL ♦ ^*= s ^ ajo.^ q^i^ ^ ^q 
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#^ 2003/10/25 



0.4 1+2**13 ^w^Efl^ ^ sH&q-. ^4 t Hy fe 

q-^tus. ^ M-i^JUr 4*4 °1 0.4 ~ 3.5 M-^n]El q#q-^w^ 

^-B-^°l 2.5- 50 M-^l^ *HJL ^ ^ o. S ojq 

#s) ^ tfl*H °a^^r xiqjl SZ^ (^i^^s afl^^a, ^ 

6 ^-2:, Rodriguez, N.M. 1993. /. Mater. Res. 8: 3233)) 3} ^S-tr *]q;_i fljS.^ , ^ 

^«V^ JOS. €, 3^2= ^2) VIB ^ ^tiHS Af-g-^c^ 

^q^y 7 > Uj-ic ^ ^q^^o] A>0 ]^ 37 |f ^ o. a ^ ^ 

«^ M-S* *]\d 5=3. (IT0 tfl*fl _se.il) ^g-^IL^Jg., ^>«j-#^, uf 

ic^>, <r-M#zfl, W>o)^ = 3 -§-§--§: 7ltH3}_H ^fl^l q.^ 

^ - ^^i^M^Sr ^fc^ tflsfl^ o^fe -g-5L* 5JO.S £ 

33 &i+. ^.f! 3. ol -fr_=i=. ^ o.^- 14^4, 2, ^uj-i-sj.oj^j} <yaV3_o S ^-B-^oi 

100 q-l^Ej o)^-g- *]qq *J*i)3.^ 300 M-iio]El ^jq^ ^o] ^ ^-o.^ 

o] 9XSLE.3. 7}*}*tVSr ^o) <tf^sM 1 % o]^ *) 

^ ^^]^o]] c^sfl - S ^7l^££# M-E}-xfl fe ^^ajofl H] sjj 
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€■ ^*joi oj* >7] _ 7M ^^ ^^>7) 

100 M-i^ o]^ oj^ ) ^ w>^^. 7] - 80 l4t p lEl ifl 7 ]^ aj o.^ 

ic ^^^1 BIS ^ ^ 7H1 ^ # ^ ^ ^ 

7 ^ -S-fr^l ioo q-i^lEi ^14^4.0] ^ £ls A> ^. 7] . 

"I. ^1 #*fl» A>-g.^ <£4t ^.o , ^ # €iLSL ^u^-yo} ^ 

^ ^ H fl ^»fl ^7>S *flS7> 7>^^ ^U)JI ^Cf. 

l5> S+SL aflo^ ^ 5.-^7)1^ ^ 7 > i^sH*}* o]-g-* H 40-63 ^ 

* **1 -fefc* frfrfctfe Tg^o] ^ 9 ^f^oq. (<W = 3 n]^^ 6>15 9, 5 38) o] 

$ *LJL*\ ; Herringbone M&N ^-o]^^ ^^.o. jl<$^*^^ . WR 

Report, IEA Task 12: Met al Hidride and carbon for Hydrogen Storage 2001, Project No. C-3 
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D Leader: Richard Chahine (Canada), Assessment of Hydrogen Storage on Different ^#5] 
Xi^r (°fl» R. Stroebel et al. J. Power Sources, 84, (1999), 221). o)Q ^14^^- 

5.^ 1^2 «flfe 1 6\}*\ A^Aj- l+tfhfc^ i-g-Sfl^ ^A}t§ ^[ 

3:^4Hr tfl^ 6~10 ^i^O} ^ O. 7^21^ S-^^ -fi-*| 

^ Xlfe- 3^ S^fr. -f-3zf^ ^^Pl^ofl ^0} ifljfdfl 

^■■a- ^?b§- S£*l ^-fi-iH] tfl^cr) ajzj-sl U-^S. iJ^o] ^^o) 

A ^#7^7} 0.3441 *\%3.7}7\ 4.1 1+1^1^ ^^.s. 

A i £ 286 m2/g ^ wis*} tils^^r &^§- ^ $£c)-. s.^ ^d])^ 

S^ofl ^sfl, ^-B-^ uj-lc^^r *j-8-^ ^ofl tflt}^. ibM" 2 }"^^ yfl<go] £ ^ 45 

^-ft^ ^ ^lMi Sa^-M- ^-B-^^r 5-30 4^*1^ J±*} ^g^l^ 6-23 M-^le] 
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^*fl M-ic^ ^BflS. A>-§-^ f W>-§-^£ <8^«M 

- > ^ 7 >- 6 fl ^ 2:#nflsL 014.^ ^1^^. ^ t| W 

- ^i-mh 7» ^--g- ^ ttsm ^hobi-m ^ ^ah^ 

^ 42«H ^^5L7} V** « 

^ a * 0.1-60 ^ %. Jit* «>^*>7]*r 1 ffM]^ 30 

Sfl3%, Ji4 w>^^-7]fe 10 9HH 30 3]^% ^ ^§-0) 

A>.g-*H 300 £ a^) 550 £ o]g> at). Hf^*>7lfe ^ 4502E o]^ 500 S 

^3£c|A| ^^o] 1 o]*> 7} . ^^^>l $ ^ xj-^. 

^jljs. ^aH] ^4 ^M) 4^*}* $n ^±7} 5 40 

313% JitJ. «>^^-7l^ 8 25 ^^%7> ^i, ^# 7}^ ^ 

A>-g-SH a^] 400 A^^] 520 w>^*> 7 )fe 450 j£o)]Ai a^ 500 5ls>) 

1 Al^oflA-1 48 Al^cf tt>^-3}^7]fe 1 *)# 30 -grolH 24 *m i 5^ 3 ^ ^ 
4 «HH*}7)^ 1 m)*] 2 S\ ««tfH €^ Uj^n>o g ^ ^ o. 
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^, am*^, ^ ^- 7> 2 7lHH 5 7fl ^ 4W ^ 7lfe 

7> 2 7lHH 4 711 *NH3 ^i^j^^ £^7}^» #nfl 1 ^ ^ ^ 

0.5-30 seem Efl^fe CC *) i4 »W*H*7lfc l~i 0 seem * JE<3*>^ 

el« *9*M ^ M-ir^S *afc«th <>1 nfl «-7>,MH 0 ^ 80 

« %7\ «*M ^JE^ ^ 300 499 £ Jitf *HM*>7lfe 350 £ 

*W 44 4 90 £7> *HM*M*. 2 12 Am ^ „> M ^ 7lfe 20 ^ 

*1 4 AltM ^^§>rf. £^0^ ^AHHlAi K x\Q #o] #*fl. i ^ ^afi^ 

, 25%^ 7^1- s.Ssccm 2Efl*M ia]^> tf*)^* « 3 ^ ^ 

^ « ^*&7> 8 *1HH 90 m SL^S. ^o] 7> ^ §> ^o.^ j 

3 ^RV &%-<$*\ 300 n o)^ -S-fH* M-ic^* afl^^r ^£ 7 f^>^rf. 

- 7)&\ ^ 5-30 l^icPlE-l 

* ««« 7 Ni 91SLIL5L, ^fl, £ **** ^iTfl, 

* g o 7llW *7l 3*13 ^ 

*«9***|*| ^lf^d^ ^fl -g-JE7> 7lt||«tf. 

£ ^ ^ * ^ £B^1 ^3. 7^H, 

^ DeSOx ^ DeNOx-g-^ *J)S.3.>H3E. *}-%-o) 7}v$&z}. 



22> 
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<24> i 

-g-fhtf *i]S*>7l t}-g-o] ^}^, 

^l^>7l ^*fl ^ ^AH] m ! ^ rron(III) nitrate nonahydrate Fe(N03) 3 .9H 2 0 

= 404.00 (99%, Wako) , mp 35~40°C , d 1.684, sol in water, ethanol, acetone) 29.0 4 <g 
^a>»] ^a>u| ^(Nickel (II) nitrate hexahydrate Ni(N03) 2 .6H 2 0 = 290.79 (98%, Wako), 
mp 56.7"C, d 2.05, bp 137, sol in 0.4 part water, in alcohol, Ni content 20.19% (Nickel 
Ni = 58.71) 5.0g -i: ^?H= 200ml ^7]-*H -g-SflAlsQ 3f t 5^*}^) s» (MS No. 

3050) 80g-8r ^7>*}<*| 30^-# jSLi&*H ^^}53^. ^ 7 ]^ ^ o_g_ 7>^-#^3f 
€ ^ ^-^s^ll- 2)^^) ^#2,7) (Rotary Evaporator)* A>-g-^c^ ^ 80 £ 

40 Si (Torr)^ 2: ^2.^H ^^M^r ^^H^o] «-a>£)^^1 7}-^^ 

= 10x2.5x1.5 / mm^^St) H ^SJ-tb ^ 4.5cm ^ ^^§r ^^^AS. o]^o|^ ^sg^. 

^ ^*HI ^ *7]* lOOsccm *e]^i 400 £<HH 5 A]7l Af^E)^ ^^-bh^. <g 

di*r£4. <Sd^H 7 r £-l^°] ig-t-Hl ^-tflS. ^ *fl 30 

^ 7 l-8- ^ ^4 1f7}i2l ^^7}^ lOOsccm # Af-§-^>o^ (^g-<£ :20 %) 480 £ 

-#^°fl A i J^^l -M-^r^^^A^ ^o.S ^^Al^l ^ 2 %S] a>^s. W ^ 

^-7>^ lOOsccm^: (S^^) ^e^r^. 

27> &nfl 30mg -§- 4.5cm 3 xfl^^- *\c$#<q ^»ofl J^nfl ^ 

2, X\ Af-g-^ A>-g.^-c^ ^-§-o} ^ 7 }i 100sccm(^^^-^ 20 %)-§r 
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•063639 Ao , A1 , 

^^>: 2003/10/25 

*H ^) 495 <E«H 2 Alft ^H^Bj* ««« # *J) 4H] 

~ 200sCCm <^** 25 *!*!%)* 480 2 * m W (5224 

mg)3 ^tt# 

M-ic^ 150mg*fl 15mg^ «j7}fAW *S * 

4 ***** (Rigaku Geigerflex II(CuK a*. 40KV, 30mA, Stepwise Method))* ^ 

- 7U * ^ °^ W> 1983^)^ o]^ H b^-z^o, 

3 (d002)4 S7] (Lc002)# K1 ^ ^ ^ «]o m( N2 BET)^ 

T 1 * * °lt #*|Yl (Dubinin)^ <15L 44« S 1 ofl 

(Jeol, ISM 6403F) $ 4*} (Jeol> JEM 200CX) ^ ^ H 

^ 1 3 ^ 2 ofl q^mat*. q-ic^fe «^ ^ W oa ^ 

-M ^^o] ^ Columnar structure) ^ ^ 

^ 4- ^» 

* 500 7fl* 3^ ^ H ^ >tb ^ om ^ ^ ^8^4. * 

18.2 mm v+^tflo! 8 ~28nn, a>o H1 75% 0^0] ^ 

l> ^-fi-^ ^Efli- i^iflfe 4)^1=^1 (Aspect ratio)^ 30 oltfoj^ 3. - ol ^^ 

41-12 



#3 2003/10/25 
<32> 2 

<33> ^a]<^1 i 6Q X) ^/q^ ^^w) 4/1)3 «$4}4|* o]-§-^ u}-^^ 

^ # D H30mg# 4.5cm4 tfl^* ^^1 f^o)] ^ufl ^ 2 a] A>-g-^ 

*>-§-«H ^#4 ^7>^ lOOsccmC^^ 20 SflaJ %)^r ^s^i 480 £ 

°1H 2 «r-S^^S ^r$4. #ffl ^1 6fl^«3j. ^4 ^7>^ 200sccra 

*tf 25 *fl3%)« 4*1 480 2 *m ti>-g-# 4^ (4380 

<34> 4-*# M-^^ 150mg«A 15mg4 ^ej^ ^ 7 RV * , b]7>^-a>^1 ^tg ^- 

Zj- s^^l (Rigaku Geigerflex II(CuK a*, 40KV, 30mA, Stepwise Method))* A]~g- 

^ ^. ^^-H-, etfl^^A}, 1983M)* o].g.^ ^^zf^o} 

el (d002)4 37 -| ( Lc0 02)« nc| q-^tfl^c}-. SE^b €^ «WeKN2 BET)^ 

- s ^-Sr^Ki-i- T 2 -^ ^ °]# ^Wl\d (Dubinin)^ AS. tils^* <^X\ £ i o)) ^G)^> 

584. 

^•■3. ^P-SC^:^ ^p-S, Columnar structure)5>| 4*^4 Ih^4 ^-zJ-Tg-ig 

°l y fl^«f^i ^r^M-^ti.^ cf-g- ^H^L ^ 

36> 4-fr3£- ^ 10.4 nm » M-^xfl^^. 

37> bfl^^BHl (Aspect ratio)^ 30 g + o]%^ 

38> ^^Hl 3 
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#71 1 o\)*\ 2*/^ 4/1) ^ ^ # n fl# *1**M ^j-frtf ifefc 

& *flS-§- #pfl30mg# 4.5cm3 iflS* *|Yi *)<S«£) ^^MjLofl ^« ^ > #pfl A> _g.^ 

a}**M ^4 ^^o) ^^- 7 >i 100sccm(^^ 20 %)# ^ej^ 480 £ 
**\ 7 Alft #-11 #-11 200sccm ( ^ 

*tf 25 44 2 Al^> ^o. # w <q (4380 ^ ^ 

*0aE$ ^-B-# 150mg^l 15mg^ If $7}^ e^H^ ^ 

aq- 4)>^ (Rigaku Geigerflex II(CuK aft, 40KV, 30mA, Stepwise Method))* Af-g- 

- 7] ^ ^ ^. ^^-fh etfl^^A>, ^ 19 83^)^- o]-g-l5H ^^^^1 ^?_>7l 
Hi (d002)^ *\^*) 3.7) (Lc002)» i 1 *fl ^^^4. 2£fc €^ «He1( N2 BET)^ . 

f^Ai^ ^ ^ - H ) ^ (Dubinin)^? ^ s 1 ^ 

34. 



41> 



*W «j-^o.s ^ D j-^oi » m 

T^C^g t 2 -^, Columnar structure)^ -^-B-^Jif 3g <g wj-ig: o_ s ^.^o) -^-zJ-tjJ-^ 
01 ^M-^ti^ tfe ^ # eg- - 

t3> ^» H-Hfxfl^ ofl^j=«l (Aspect ratio)^ 30 ^1#^^ <£ ^ oj^cf. 

w> ^AHl 4 
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<4S> # 7 i ^x\c$} i 6]]^ ^/u)^ ^ti] 4/1)^ ^§-^l|» o].g.^ 4^ 

^ ^2:-§- # D fl30mg^r 4.5cm^ tfl^-g: «3<8^ f^Jfofl ^, Af-g-^ 

A H-*H =7=4^ ^7}^ 100sccm(^£-<3- 20 ^ %)^ 480 £ 

4 2 3 ^S^. ^fl^l <HM3)Sr ^ 7 >>, 200sccm ( 

25 *H3%)» t^l^i 480 2 ^-§-» tg^-c} (4380 

c46> ^l^tb -^tH& M"^^ 150mg^I 15mg^ if ^b]^ ^7]-^ ^, ^H*-^] ^tg % 

A 3^*1 (Rigaku Geigerflex IKCuK a^, 40KV, 30mA, Stepwise Method))* A>-g- 

- 7 l-2- ^ *I. ^^-B-, ^ 1983^)^ ^M"**^^ ^^-71 

3 (d002)^- 37) (Lc002)» Hoi] uJ-Bl-xA&t}-. ^ wlo-|E|(N2 BET)^ 

— ^-Sr^Hd^: ^ ^ °m ^a]id(Dubinin)^-2.S. Tfl^ft a]^^^^- <*X| ^ 1 ofl ;§e^> 

^ ^S(2Hg ^-S, Columnar structure)^ ^-R-^ ^^0.3. ^-z^-^ 
°1 afll^l 91^ &£-^±^iL^ t 1 ^* ^IMjl ^ &8t}. 

^ ^-fr^ M-^^ ^^JE^K Aspect ratio)fe 30 ^ 9X$X^. 

=50> -gAH 5 
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C51> 



S2> 



$7\ 1 4H €AM 4/1)3] ^-^uflS 6\W6\ q-fr^- u)-^ 

A >**K°i «^ 100sccm(^^^- 20 %)* ^tjH 4 8 o £ 

2 AR> ^*^» #*fl ^«fl H^&t ^7^ 200sccm 

*tf 25 **J*X| ^) 430 5L4|X| 1 a R > (1350 ^ ^ 

150mg^ 15rag^ If -iej^g- ^7>*J; ^7>^a>»1 ^ 3g- 
^ 3^*1 ( Rigaku Qeigerflex IKCuK aft, 4KV, 30mA, Stepwise Method))» a>^ 

3 (d002)^ 371 (Lc002)» a 1 4 x+^Usa^. £^ tf* «HeH N2 BET)^ 

^ * °1* (Dubinin)^ iLiL H}i^^^ «^a1 3£ 1 ofl 33*). 

Sft4. 

53> ^^ol Ajo. % ^ ^^o.^ *ZHh£o] yfl <g 

«tjI ^^(^^ Columnar structure)3.*| ^j^. s§ ^ o_.g. eJ-^o) ^z^ig 

°1 «*ul fh^^Fr«i*Hr ^ xmj7 oio f ^ + 

«> *\)^ -jj-M* 3§^- 20.6 nm» ^ifl^cj-. 

;5> «*B* M-^fe <H]^H«] (Aspect ratio)^ 30 « + fla^. 

o ^*H] 6 
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*7l ! o, H aj/^ ^ 4/1)^-^^,41* o]*^ 3 ^ 

i ^flSOmg* 4.5cm^ ifl** *m 4|<8**| «HM| #nfl A> _g.^ 

Af-g-SH H#3 ^7}-- 100sccra(^^ 20 4tf %)* 480 5= 

°H 2 ^cj, ^ ^ 4,*,^ ^ 20()sccm ( ^ 

*tf 25 ^] 390 ^^ ! Al ^> ^ # w (1()50 ^ ^ 

s> M-ic^ri 150mg°fl I5mg^ M 43** «7>«r ^7}^U) *tg 4 

A *|***| (Rigaku Geigerflex IKCuK ««. 40KV, 30mA, Stepwise Method))* ^ 

~ 7U * ^M^h Mf 1983^)* o]^ H 3^*2^*1 

3 (d002)^ 37) (Lc002)« tL^o, S ! oQ i+^5ft4. £t> fli «H^(N2 BET)^ 

^ * °1» \1 (Dubinin)^ <LS 5 1 <j 

* M-^^^ 2^ *W ^^o] ^ 

Sife- ^-s, Columnar structure)^ ^-fM^ 3§g|« 0 >^o. s *±±<>\ 

> 41**1 «W ^ 21.7 nm » i«iflfltK 

tf-M ^BJ)» M-nWIfe (Aspect ratio)^ 30 o)^oj.o o & v - 

> -gA]efl 7 
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<63> ^" 71 1 *W *A1* ^) 4/1)^ tK^fl* o!^ H 

^ #nfl30mg-gr 4.5cm *\ xfl** 7^ 4<g«£| ^ #D]] A> ^ 

* A>-g-*H HiM &*7}± 100sccm(^^ 20 « i^nUi 480 

2 ^ ^ ^ ^ ^ 2Q0sccm ^ 

25 ^%)» *B?^1 44 350 £c,4 2 ^ ^ w (4g0 ^ ^ 

M^fe 150mgofl 15^ ^ ^ ^ 7WAU] ^ ^ 

* 4*2*4 (Rigaku Geigerflex IKCuK at, 40KV, 30mA, Stepwise Method))* a>+ 

~ 7U ¥ *»■ eHHM**. 1983^)4- t&W 

*\ (d002)^ 4*4 371 (Lc002) » ^ H s x ^ ^ ^ HlolE)(N2 BET)ig 

~ S ***** * °1» *«lYi(Dubinin)^J13. h)^*^ a ! 4, 

5ft4. 

a** ^ ^ Wia ^ **hTO«>i afl ^ 

*Ka ^, Columnar structure)^ ^.o^. jgt^^o.^ 

-1 y fl1^ ^i^^fe ^ ^ # fl** o a v - 

* 4J-fr*| -S-fr** ^ 14.4 nm » M-^^cf. 

tf-M ^« M-^xflfe -I^SHKAapect ratio)^ 30 o]^* ^ - 
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c69> 



'1> 



3> 



W 1 6JJA-1 4/!)^ ^-^Bfll- o).g.^ H o.^. 

A >**M 100scon(^-5i*tf 20 m %m 4 8 o £ 

2 A]^ J^W^* #nfl ^ ^ 7} ^ 200sccm ( ^ 

*tf 50 *fl*)%)» ^ 4302E4H 2 Altf ««H (3620 mg)4\ ^ o_ 

AJ 1+^^ 150mg 6|] x^gcq S§ ^^g- « 7 >«- Bl7H*.AM) * 

aq- (Rigaku Geigerflex IKCuK a*. 40KV, 30mA, Stepwise Method))* a>-§- 

*M 5°<M 90°^H j,^ _^ ^^^^^ 

~ 7]SL * etfl^^Af, MBS*)* ol-g.^ ^^z^cq 

3 (d002)^ ^#-1 371 (Lc002)» x j ofl ^xflojrf. *HeKN2 BET)^ 

t 1 * * °1» ^»l^(Dubinin)*} SLZL ^ 1 ^ 

534. 

M-ic^^ 3^ IM&iLSL tfdfc^ ^^o] * m 

^ ^^(^ t 2 -^, Columnar structure)^ ^-ft-^r ^^«J-^o_S fhks] 

°1 S**r ^SH+ic* aSfe Cf- ^ # £ - flfl^ 

^lS^ 4*4 ^ Jg* 13.7 nm « M-B^t}. 

-€*H 9 
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• . 43jp)063639 - _ M , 

^^>: 2003/10/25 

*7l 1 oflAi ^/^^ 4/l) ^ ^ #Dfl# A ^ 

1 2AR> ««*|«|* WatK ^ „ ^ ^ 7> ^ 200sccm Q 

^ 4 3 0 ^ 2 Am wjHHt (ig2o ^ a ^ ^b^ # ^ 

M-^fe 150mg*fl 15mg^ £f 4341* ^7>tb *. ^B^*,] ^tg % 
A <**4i.*|***| (Rigaku Geigerflex II(CuK am 40KV, 30mA, Stepwise Method))» 

- 7U * 19831d) ^ ^ H ^ >7le1 

(d002)4 ^ a7l (Lc002)# ^ 1 ^ ^ ^ a]o] ^ (N2 BErr) ^^ 

***** * o)« #rind(Dubinin)^ AS A ^ v)^^^ ^ K 1 ^ 

^r-H T^Ctt^ Columnar structure)^ sg^^og e^oj 

01 feM-^H^ 4^ ^ji 5^ ^ - 

-8*4 **** ^ 22.8 nm » ^xfl^cf. 
3*3 ?*|« q^xfc ofl (Aspect ratio)^ 30 q - 

> ^*H1 10 

ife*fc» 42^71 4*0, ^ 4^ „ ^ 

3/2)3 V?*** o, W aj o.^ ^ #nfl# ^ ^ ^ 
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4Ht m 1 B. 'lron(III) nitrate nonahydrate Fe(N0 3 ) 3 - 9H 2 O=404.00 (99%, Wako) , mp 35- 
401C, d 1.684, sol in water, ethanol , acetone) 22.04 Q£r ^-3.^} ^S^q ^(Nickel (II) 
nitrate hexahydrate Ni (N0 3 ) 2 - 6H 2 0 =290.79 (98%, Wako), mp 56. 7"C , d 2.05, bp 137, sol in 
0.4 part water, in alcohol, Ni content 20.19% (Nickel Ni = 58.71) 9.9g^r 200ml ^ 

7}*H -§-*fl*m ^, 5r«rA}*ll ^1:^(MS No. 3050) 80g^ ^7 r *M 3 0 

^ ^^12:71 (Rotary Evaporator)!- ^>-g-s}<^ 80 5L<>\}x\ 40 SS (Torr)^) S^IS. 

^^-■i- ^^H-Mo] sT-^-M-fr ^S^x}. *fl3E:^ ^A^sj- *| 

tfujfco] ^.M.^ ^o] x ^ x ao ] = 10x2.5x1.5 / mm( *ffi«) ) 

^ ^Ma- 4.5cm ^ ifl^* o]^^ ^ 7l# 

lOOcc/min 400 JE^Ai 5 a]^> <+3^ej3H ^hH-M-i- ^i^^cf. <?)^H 

7>^^o] a>^ # ^. Svflofl ^tfis ^ 30 ^7l» 

«7>^ £^-7>^ lOOsccm^- A]~g-*H (^-g-<£: 20%) 480 JEoJH 1 

*H H# &#7}°\}*\ ^-ZrSLsL * 2 %£) £^ «*^-7>^ lOOsccm « * 
Bl^i 30 ^^-(a^^) ^aj^tf. 

82> ^ ^ D fl 30mg ^ 4.5cm ^ tfl^ a]^ f^V^] JfL^fl *)] 

^a] Af-g.^ Af-g-^d ^4 ^7}^ 100sccm(^ ^-<?J- 20 %)-§: ^e) 

^1 480 JSloJH 2A]^> ^*>^cf. ^ tfoj) ofl^^ 

- 200sccm (^-g-^ 25 *1]3%)» 430 £o)]a^ 2 a1# sj^o} ^^s} (302 4 
mg)^ M-^^iLl- ^Is^l-^cf . 
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*l]a^ M-^^ri 150mg<Hl 15mg^ If ^7}^ ^, 2]7>^-a>^ 5^ ^> 

A (Rigaku Geigerflex II(CuK 40KV, 30mA, Stepwise Method))* Af-g^ 

^ 5°^Ai 9o°^i^ 33* 5)^0. ^ >JX> ^ n<k^m(3-smii 

el (d002)^- H7l (Lc0 02)* a 1 ofl q-^vfl^rf. «HbKN2 bet)^ 

#i?H flfl^al 5U^ ^£(31* ^E, Feather structure)^ ^4^4 ^^og 
^ n ^°l «fl^^ ^^M-^w^fe ^ x]u)ji ^ O^,} 

3 -8-8- 500 7fl« ^*HH -M*M *|** ^8*H «<L>tb * °1» ^3*^4. * 

-a-fr^l -^-n-^^r 3g5 23.4 nm * M-B^H 10 Q 25 nm *H4I 75% o^o] g-i*^ 0^ 

'S-fH*) ^Bfl» ofl^^|M«)(Aspect ratioHr 30 °]&<$4: °i + fl^t}.. 

^ahi 11 

^ M-ii^ #n fl# 3,^7] cq^ ^ ^ AU] ^^ mmckel (n) nitrate 

hexahydrate Ni (N0 3 ) 2 - 6H 2 0 = 290.79 (98%, Wako), mp 56. 7V , d 2.05, bp 137, sol in 0.4 
part water, in alcohol, Ni content 20.19% (Nickel Ni = 58.71) 25. Og «§^K= 200ml %7} 
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*H -M*m ^, S^HI 7>^?»(MS No. 3050) 80g^§- $7}*H 30 

^stb ^Avq^ ^^ S7l(Rotary 

Evaporator)* a>-8-*H aj#] 80 JEoflA-} 40 (Torr)^ ^<M*r 

^A>q^O] ^-AVsj^XI T^*^ ^2:^^. ^^j- ^Aj-^i}. ^Aj-Ul^O] «A>tg ^^-Bfl 

* iLH^o] x ^ x &o] = 10x2.5x1.5 / mm H ^ 4.5cm ^ ifl^ 

- o]^^ ^4 £4) ^ofl ^Jl *7l » lOOcc/min ^ 450^0,] 

^ 5*m ^MHb^H H^r^cf. <3^H 7>€**M &<H*1 -&3-#-§- s 

iJM Zirfls. ^ 30 «tf *fl7l* * £»7>i 100sccm# 

(^-S-^ : 20%) 480 1 ^-^B)» ^ ^fls. ^^>^ 

«£^-7b±: lOOsccm^r *e^a} 30^-^> (JE^^) ^e^rS^-. 

^-7} afl^ #nfl 30mg * 4.5cm ^ q*§&<>\ ^^ofl ^-a}-^ ^S^fl 

A>-§-tb A r -§-*H ^7>^ 100sccra(^dL£-# 20 *f|3 %)* ^e} 

480 3E*H 2 ^:€^e1» ^^t+. ^ujj Aj-ofl ofl^^ ^7} 

— 200sccm (4^^ 25 *D3%)» 480 2 a^ tfKg-§ t^j-cr) d^^o} (320 

mg)3 aj o.Aj- uJ-^^» »lS§>S|rf. 

M-^^-^i 150mg^] 15mg^ if -gBj-g-^- ^7>tr 3s B}7H^r*l] ^> 
zj- ^}^ai s]^^] (Rigaku Geigerflex IKCuK 
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a^, 40KV, 30mA, Stepwise Method))* 5°«^]^ 90 o ^H^) *<H^r 3^*1^ 

3, 1983^)* °l-g-*H fe^'S-^^ ^#7^ (d002)£|- a7l ( Lc00 2)« 5. 

1 ofl 4^5^. 3^ *i wlo]El( N 2 BET)^J2.S ^ * <>1» (Dubinin) 

^-°r# M-ic^fe ^-Pr^h§- f^JlS. ^a># = ig-^og ^ 

^o] «fl^>ji ^(^^ ^-3:, Feather structure)^ ^-8-^ 3§ *| ^ o_g. 
^M©! yfl<l^>ji ^r^q-^H.^ cf= x|v|ja. fl-g-g. <£ ^ oi^q. 

^ ^-fr^) -^-fr^^- ^ 29.0nm» v+TsJ-tfl&n}.. 

^-Pr^ ^-fr ^xfl^ ofl^HHl (Aspect ratio)^ 30 ©1#<3^§- ^ S^t}. 



H^t(€AM f^*>) 4/1)^ W#p1]» ©1-8--SM uj-^ig-^ ^ ^-g- 

^11^7] ^tfi <^^- (R J m . Iron(III ) nitrate n onahydrate Fe(N0 3 ) 3 - 9H 2 0 

= 404.00 (99%, Wako) , mp 35-40T:, d 1.684, sol in water, ethanol , acetone) 29.0 ^ U 
sf3A>^] ^a>u) ^(Nickel (II) nitrate hexahydrate Ni (NO^- 6H 2 0 = 290.79 ( 98%, Wako), 
mp 56.71C, d 2.05, bp 137, sol in 0.4 part water, in alcohol, Ni content 20.19% (Nickel 
Ni = 58.71) 5.0g ^-ff-^ 200ml $7>*M -§-*fW?I %&°) ^« n*}*) <&3.\J -g-^H 
— a ^■■H.Vfl 0 !^. (a]^= l -g-, Ammonium hydrocarbonate; NH4HC03, JunseiA>^l)-I- %7}X\%z}. 



<95> 



i 
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^ ^^^H^^mv11o lH » * «*^aE:7HA| >3*1 80 £» 8 

a2«H84. *]<^ ^H(^o lx * x 3 ol = 10x2.5x1.5 / .(*ifitf) 

)ofl ^ 4.5cm ^ tfl^ *J\1 ^<^^ °]^<H*l -^_ H ] ^ 7l# 

lOOcc/min Q¥\ 400 5E.<*)H 5 Xl-fl- AV^e]^ ^-u)^^ aJ-s].^ ^^.c^ 

^£H§-i: 3.i4H ntfls. * 30 fctf ^# ^7l» ^Itt * W7> 
lOOsccm^ A]~g-* H : 20% )5003E«M 20 *m ^g^* tg*H £ 

fl7H^| ^Ai W a)« * 5 ->i# £ W «^ 7 >i lOOsccm* **^a] 3 0£# 
^3}- (S^A>^.) ^^^tq. 

a>7] #nfl 30mg # 4.5cm xfl^^- x]^ A^^o] ^#j=Lofl ^ ^ ^ 

2A] A>^tb A}-g-*H ^sq. ^ 7} ^ loOsccmC^i 20 3)3 ft)* 

*H 540 5L<*H 2A]^ sg^c^ ^fl Aj-ofl ofl^^ ^ 7> 

- 200sccm 25 540 £6,1^ i AR> tg^e) (1410 

M-i^ife ^ a] o]e](N2 BEDIMS. f^-Aj* ^ ^ o]# 
(Dubinin)^ ulMaJ* o3 A ] S 1 °1] ^^^cf. 

^±&±$ ^ "A <g*«4l«- tt7l al^*fl ^A^ ^A^n^ 

(Jeol. JSM 6403F) $ ( Jeol f JEM 2 00CX)3 £%K|. W<J ^ 

3 « 2E*t 4 oQ u^iflflt}-. AJ o.a> ijt^i^ Aj o.^ 3^ tfrgo g ^ 
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^ -S-zra^o] ufl^^ul Columnar structure)^ 

^ 3*3 3*3* ^-3- 140.3 nra « M-^tfl^uf. ^H>} q$-%o] 3 00nrn« ^ >g-fi-;£. 3^ 

^ ftx*^ &** ^ 

102> W]J2<^] 2 

io3> # 7 ] a] 57^ 1 afls^ €AM ^«1 4/1)3 oi-g.^}^ aj o.^ 

^ *f)2* ^*fl30mg-g- 4.5cm3 vfl^-t- x)M f^Jfo)! #3-^ ^, #cfl ^^a] 

A>-§--s]-c^ ^^sq- tO-f-3 ^^- 7 >^ 100sccm(^rdt£-<£ 20 *f|^ 480J£ofl 
*\ 2*\lk ^rS^. «r€tb 341 <H|^^ 4^ ^^- 7 >^ 200sccm 

50 *bJ^ ^^1 430^1^ 2*m >£*» «*M (3620 mg)3 

104> a] jj7aj| 3 

105> ^-7) tilJTofl ! 6jjA-1 ^2:^- ^/uJSt 4/1)3] t^ D !l *]**r^ ^-R-# 4^ 

^ *ll^-g- #t.fl30mg^ 4.5cm^ *l\i ^ ^#Jfofl #2}-^ ^ ^ nfl Af-g-^- 

a>**H ^3 W3 ^^-7}^ lOOsccmC^^ 20 313 %)* 480 £ 

<M 2 Al^> ^^sl» ^^SUt).. ^ufl Aj-oj) afl^a}. £^-7}^ 200sccm (4~£ 

^ 50 *I13%)» *«J^H 600 3Ecfl*1 4x3*3=3 (1620mg)3 ^-R-aj- 
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106> 7\)a~i& a] o|e](N2 BET) ^ AS. ^fr^Mi-fr ^ o]» 

(Dubinin)^ AS. «lX^3^r «H £_ l ofl ^aj^-^cf. 

107> ^2:^ uJ-Vc^Sl 2*]^r ^-*H% ^ t&^AS. ^^o] «fl<g 

■S>J1 t^C^ ^2, Columnar structure)^ -^-fr^s}- sg^wj-tgAS. 
°1 «fl^*>31 $X$r ^M-ic^-ti.^ ^ ^2:1- *HjO. SXS^r 4 s 9l9X^. 

ios> ^^-qj- Ajo-cq 164.4nm * i^iflat).. ^ , 3 00nm <>l^-3} ^ 

109> ^^.o] ^Efl-l- i4E|-xfl^ ofl^HWl (Aspect ratio^r 10 <g + o^cf. 
no b]J2.<^] 4 

m> #7l wija^] i oflA-i ^t!- €/i-M f^w]. 4/1)0} c}-g-§].^ ajo-aj- u}.^ 

4i *fl2-§- #^30mg^- 4.5cm^ ifl^^- *}<8^ ^J^-efl ^, #*J| a)]^a] a>-§-^ 

Af-g-^c^ ig-g-o] ^7}^ lOOsccmC^^-^- 20 %)^ 480Aofl 

2 Al^f ^^5]» ^*>^rf. ^1 ^7}^ 200sccm (*r^£- 

U 50 ^]^%)# ^H*] 680 51<*lH 1 A]# H];-§-^ f^}^ (330 mg) o 1 AJ O.Aj- 

i+icJ&i:* *fl2*}524. *1 7>^S] ^-Sflofl *\i5}cx\ jjfl^ ^-*H£ ufic^^ 

7>^ ^€ JL^X}*go\ ^sf^ofl ^^O.S SL<*%°] ^*\S\9X^. 

ii2> aj}^ o.^. l^e^^ ^ a] ol^(N2 BET) ^ AS. t 1 * ^ °1» ^y]^ 

(Dubinin)^ AS. 7?]^ alfi^-g- ^a] 3. 1 ofl ^ 
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U3> $*.S£ 4^^^ S^^r ^-B"^ ^ «J-fO S ^-Z|-nj-^cl a])^ 

^r^- t^^^ t 2 -^, Columnar structure)S*| tg"jg=_o 3. ^-z^tjI 

°1 «fl^*Ml 5£^r ^M-^w^ cf-g. ^qj7 oj-g.^. <£ ^ oj^c). 

114> -S*^ 43+** ^ 130.8nm * i+EhflSftth m*] , ^^o] aOOnmo]^ ^-fr 

H5> ^o.o^ ^e)]^ i+Efifc (Aspect ratio)^ 10 «»l#«g* ^ &&4. 
H6> 5 

117> 1 3 ^fl^ls ^lstb #*fl(€/M€^ M=«] 6/4)* a> 

-g-*H ^ni]30mg^ 4.5cm^ q<$&*\ #*fl a}-§-^ ^ 

A r-§-*M ^4 ^7>^ 100sccm(^db£-<8- 20 %)^r 48 0 ^^1^ 

2*]# ^*r£4. #*fl ^7}^ 200sccm (-r^g-<y- 

50 *R*j%)« q#] 60OSL*IM i X\# (940mg)^ ^-R-# 4^ 

ll8> * ^ilJL IHMM ^a>» £. g^og t^o] ^ 

^o] Ufl^jn. #i=. ^(^l ^S, Feather structure)^ ^-fj-^- *i 
-%^^oi afl^vji ^q-^wsq.- ^ cf^ ^ 0,^4. 

L19> -8*^ 4*** 220. 5nm » 4*^534. , ^^o] 3<Xtan°UM ajo. 

£ €^fl^ 4 s &£4. 

:20> -9-8-3] ^Efl» uf^tfl^ (Aspect ratio)^ 10 <g ^ 5^4. 

21> H]i2^] 6 
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122> 



til5L^} i ^ * 2 « A>-g-^H 4»ti 30mg * 4.5cra ^ vfl 

^ lOOsccmC^^^- 20 313 ^a)^ 480 JE<*1H 2 

WW. %*fl ^} WW ^7}^ 200sccra (^i^oj- 50-^^%)* 

A1 Aj^l 600 1 Al# «V-g. # (940^)^ Uj.^^ ^^i}. 

i23> ^stb 3 -ft-* q-i^^ ^-JHht- -f^o^g. -y^^ = o.^ 

^o] UB^^-ji oj^ ^(^H ^E, Feather structure)^ ^-fr^ sg^^o. 3. &±<i\ 

^ l 80 .7nm » 1+^55*4. 300nm°]^ ^ 

l25> M-EWlfe *)]^J=.w] (Aspect ration 10 <g «f fl^cK 

4/1)3 W^*fl» °l-g-Sr°i M-i^i *fls-g- »l^>7l 3 

(t* 1 'lron(III) nitrate nonahydrate Fe(N0 3 ) 3 - 9H 2 0= 404.00 (99%, Wako) , mp 
35-40*0, d 1.684, sol in water, ethanol , acetone) 29.03- ^34^1] ^-iH-) 19 (Nickel 

(ID nitrate hexahydrate Ni (N0 3 ) 2 - 6H 2 0 = 290.79 (98%, Wako), mp 56.713, d 2.05, bp 137, 
sol in 0.4 part water, in alcohol, Ni content 20.19% (Nickel Ni = 58.71) 5.0g* &W*r 
200ml 37>*H &± »)°}^sL *HJtr ^11^^ 300m2/g # uf^ifl^ ^n]u|. 

°J7>» 80g $7 r SH 30 £^533". ^7)3 ^ ojg. ^njv-rsq. fJ-ir 



27> 
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1 3? ^^M^ 331*) *1 ^-£3=71 (Rotary Evaporator)* A>-g-^>^ ^ 80 £ 

40 (Torr)S) S^iLS. a^}<^ ^^51}- ^ahj^o] ;*1 ^^uj. 

°1 x ^ x 3<^1 = 10x2.5x1.5 / mm(ftmm )^ ^ 4.5cm^ -^^^S. °] 

^S.^ ^*H] ^-0. ^2}- ^#7f^^ ^7>^ lOOsccm ^- A>-g-^><^ ( ^«<y- 
20%) 600£^]Ai 2*1 # ^-g^ 600£6)H 2^]^ a>-§-# (2856 

mg)^ ^-*H£ cf. 

^l]Str ^-fr# M-i^hix-i- Q£l «T ol e] (N2 BET)^A^. ^ ^ o]* =^1^ 

(Dubinin)*} ^ ?|]*J;3r & 1 ofl ^s^V^t}-. 

*fl^& M-^^^ S 3i ^ ^-R-^^l* t7l ^H, ^A}^ #7^*13 

(Jeol, JSM 6403F) ^^>5f^. ^2:^- <g-fHfr ^-fr^^l 1r 

^^o] afl^^-ji n^C*** ^S, Herringbone structure; 

Rodriguez, N.M. 1993. / /. Mater. Res. 8: 3233) S*) ^-^uj-^^-ti.^^ cf^. ^p-^# *NjI 

^tr ^-n-^^r ^-5- 104.5 nm » i-hsHH 80-150 nm *}°}°\) 60% ©l^l &3.-s}JL $X 

H^JL ^. ^ ^.g. ^ o.^ ajAjtgo) Mo_ 7} uf 



41-30 



'063639 2003/10/25 
iai> t+^-vfl^ ^i^BH] (Aspect ratio^r 10 °}^<$-%; 4- 91^. 

132> 13] S^] 8 

133> ^4H£ ^2:^>7] ^ig^ ^^Cf. ^JZf l^C^A^ 

4/1)5] ^-^nfl^- ol-g-^-o] ^ Uj-^^i ;fe-g- ^*||« ^2:^-71 ^*fl ^ ^3LA>^ ^ 

©1® 'lron(III) nitrate nonahydrate Fe(N0 3 ) 3 - 9H 2 0= 404.00 (99%, Wako) , rap 
35-40*0, d 1.684, sol in water, ethanol, acetone) 29.04 ^hS^Hl ll^M ^(Nickel 
(11) nitrate hexahydrate Ni (N0 3 ) 2 - 6H 2 0 = 290.79 (98%, Wako), mp 56.7*C, d 2.05, bP 137, 
sol in 0.4 part water, in alcohol, Ni content 20.19% (Nickel Ni = 58.71) 5.0g^- ^-fHr 
200ml |7}^<^ -g-^fiAl^l ^i, #£L ^s)?V <y^Vl- 80g ^7}i5>cr) 30 M^<^ ^^*>^cj-. 

(Rotary Evaporator)* *}-§-3M 80 40 (Torr)s] 

€#€4 ^*M^M ^r^M*! -€s]^V #*fl #*fl» *l]^}5$tj-. ^12:^ 

^-i:^ llOmg ^ ^<M^ IH(|ol x x ^o] = 10x2.5x1.5 / mm(^M) H # 
^ ^ 4.5cm ^ ifl^-g- *M ^<^^-o.S. o]^^ tj^n. ^^sq- ^ 7 >^ 

^7>^ lOOsccm^: *HMH (^rdt.^ : 20%) 600 S.<%*\ 2 ^-^E)-!- 35 «H ^M) 
600 3E*1H 2 Al^> al-g-1- (2856 mg)^ i+ic^Mi* ^lS^-^rf. 

i34> ^2.^. uj-i^^-g. ^ w]o]e^(N2 BET) ^M-Si-fr ^ ^ o)m. 

(Dubinin)*] Tfl-iHr wl&^^r 3E. 1 °1] ^e^r^*}. 

135> afl^tt ^-fr^" M-ic^^ ^^.^Efl* <£ 7 ] ^^H, ^7>^n]^ 

(Jeol, JSM 6403F) ^#-g- s 3*r£3-. *H2tb -8-ff# ^-fr^^H « wj- 

^JLii. ^^0} tifl^^ji ^(*j]^£- Herringbone structure; 
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Rodriguez, N.M. 1993. /. Mater. Res. 8: 3233) ^M-^ti.^ tfs. f^f x|.v)ji 

2} 500 7fl« 2}^* ^r^H «r^tb ^ <>1» ^tet^H ^*>^tf. & 

^ ^-rr^ ^-n-^^r ^ 88.9nm» M-bKIH 80 ~150nm *}°]*\] 60 % o^o] ^S.-&\.ji 

^l^s. -t^m ^-2^ ^-B-sq- ^-R-7> ^-bUs. M-Ef^ 

^-B-^ ^» M-^xfl^ ofl^^Hwl (Aspect ratio)^ 10 c>W£-^ ^ ^^4. 
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-i — - u e 


1 


M2 BET 


(run) 




UUU6 


Lc(002)( 








nm) 


(m 2 /g) 


>?sl XI ofl 1 




4 7 


286 


18.2 


XI a 1 ofl 9 


n 34-4.4. 


4 7 


510 


10.4 






4. fi 


580 


8.4 


XI V 1 ^ y! 




4. 4. 


220 

£J Cj \J 


17.6 


XI jl! eSi d 






266 

\J \J 


20.6 




n QA7H 




27Q 


21.7 


XI XI dSl 1 


H 34.77 


2 8 


391 


14.4 


XI XI <*d1 Q 
^ ^1 °1l o 




9 9 


410 


13.7 


XI XI tsft Q 




9 3 


j 220 


22.8 


xi xi <^n i c\ 


U.oftoo 


O. JL 


230 


23.4 


XI XI a8 11 




9 0 


214 


29.0 


tflj2.<m 1 


0.3414 






1 4.0 3 












Wl "^f rifl Q 




4 8 


140 


164.4 


tt]j5L*S| 4 


0.3461 


5.6 


122 


130.8 


Wl5L^ 5 


0.3551 


1.8 


141 


220.5 


«1j2.^ 6 


0.3512 


2.0 


139 


180.7 


*1 52.0$ 7 


0.3488 


2.2 


123 


104.5 


*lj2L*fl 8 


0.3555 


1.6 


182 


88.9 
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^ ^ -§-g.ol 7 }^H, i447M ^5-^1 , «a^r ^7ls*tHH--g-o} #^fl ^1, ^ 

^ *^^|, DeNOx, DeSOx^ a>-§-o] 7}^t\- 
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1] 

^^-5. ^ f^-§- ^ ^1 M-^db g ZL A)^. 

W?* 2] 

1 ^ ^-B-* v+i^M flo^ ^fl-^o] 95 ^% o]^-, ( 2 ) q-fr^o] 5 

-30 nm, (3) ^l^^l (^^<>"|/^-fH3)7}- 20 (3) ^-R-^ tflJjLofl ^i4^ti<4 ^ 
^■^-i- *M*| ^ (4) ^*Rr ^^-z^^ (Carbon hexagonal plane) 

3 Q-fr^r tfl*H ajzj- io~45£» £*]*Hr ^ ^ ZL 

3] 

1^2^ M-l^^M ^la^oi]/^ vj^(Ni)-i- ^*>-§- #*fl5., «(Fe), 

#3*€(Mo)^8- S^nfls. aH-*H, ^.^-1- SE^ ^g-§- hHb^(BET)A5. 

100ra2/g <^1*>» 5^**1* *>-£«H 0.1- 60 ^ %3- 

^, ^» 5 Sfl^WH 40 *f)3% tHf« ^ ^^-7>^1- a}-8-«H 300 

- 550 £ ^ ^ ^dt^ ^-7], oRVsrf. ^ ^o) 7l ^ # A} 

-§-*H #*(|«?] ?mt^t 1 o]^ 7 > ^^>3E^- ^, °1» ^ 7 > 5 40 

^1^%7> .^-B-^ "11- 7>^ -g-^-lr^; A>-§-ij}Q} ^ 400 £ofl^ 520 

s^H l a]*H<H 48 l 3 3 1^1 ^ se^ qahfto g 
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4] 



S.^ ^ ^^7> 2 7iMH 6 7fl isj- SE^r SrS-S^SH*^ ^^-7>i» # 

nfl 1 ^el ZL^ ^ 0.5~ 30 seem (^S^fe cc ^) ^ JE^} 1 ^ ^ 



0-80 3)3 %^ ^7}^» A}-g-*H 300 £<*IH 499E^ 2^1 



€ / ^ f^S. 0.1 / 0.9 ~ 0.95 / 0.05^ ^-o] , ^-*Hr M€ /^ 

^tils. 0.05 / 0.95 - 0.95 / 0.05 ^1 ^-ffe- / 

f^l^. 0.1 / 0.9 ~ 0.9 / 0.1 ^ a>^>^ 



[^TO 5] 



[^TO 6] 
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